Rationale for the clinical development of STn-KLH (Theratope) and anti-MUC-1 vaccines in breast cancer.
Mucin-1 (MUC-1) is a high-molecular-weight glycoprotein rich in serine and threonine residues that are O-glycosylated. Expression of MUC-1 is increased in breast, ovarian, and other adenocarcinomas, and altered glycosylation results in exposure of novel peptide epitopes and the expression of tumor-associated carbohydrate residues, such as Thomsen-Freidenreich and sialyl-Tn (STn) antigens. Preclinical studies suggested that induction of immune response to tumor-associated carbohydrate moieties results in inhibition of tumor growth. A synthetic STn-keyhole limpet hemocyanin (KLH) vaccine (Theratope) is currently being evaluated in clinical trials as active specific immunotherapy in the treatment of advanced breast cancer. Two phase II trials in 50 breast cancer patients compared the STn-KLH vaccine with and without a single low-dose infusion of cyclophosphamide used as an immunomodulator prior to initiation of treatment. Humoral immune responses were higher in patients who had received low-dose cyclophosphamide intravenously (I.V.) compared with patients who had received no cyclophosphamide or oral cyclophosphamide. There was a statistically significant survival difference between all patients treated with the STn-KLH vaccine (overall median survival, 19.1 months; n = 50) and the retrospective control patients (overall median survival, 9.2 months; n = 104). Furthermore, patients who received cyclophosphamide I.V. prior to the STn-KLH vaccine had median survival rates close to 3 times that of patients in a retrospective, frequency-matched, control group who received conventional therapies (cyclophosphamide-I.V. group, 26.5 months vs. 9.2 months, control group). The trials reported minimal toxicity profile with local reactions in the injection site and some flu-like symptoms. On the basis of the phase II trial results, a phase III clinical trial of the STn-KLH vaccine is underway. The trial was closed to enrollment in March 2001 with the accrual of 1030 women. The final analysis is event driven and is expected to commence mid 2003.